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(54) Fuel gauge unit for a fuel tank 

(57) A fuel gauge unit for a fuel tank which, when 
the gauge unit is attached to the fuel tank, is fixed in its 
rotational angle in a simple fashion and at a low cost: 
and in which the fuel scale is simple, inexpensive, and 
easy to inspect visually. 

These goals are achieved in accordance with the 
invention by an indicator 22a which moves back and 
forth in a horizontal plane when a bearing 22 connected 
to a float 22b rotates, the position of the indicator corre- 
sponding to a fuel scale, so that the quantity of fuel in 
the fuel tank 1 can be determined by inspecting the 
gauge. On the top of the gauge unit is a protruding rec- 
tangular portion 17b with a transparent window 17a. 
This protruding rectangular portion 17b engages in a 
hole 16a in the cover plate 16 attached to the fuel tank 
1 . The protruding rectangular portion 1 7b and its hole 
16a may have a rectangular or oblong surface which 
serves as a rotational position lock for the gauge unit 
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Description 
Field Of The Invention 

[0001] This invention concerns a fuel gauge unit to 
provide a visual indication of the quantity of fuel in a fuel 
tankfixed on the top of a small multi-purpose single-cyl- 
inder engine. 

Background Of The Invention 

[0002] Figures 3 and 4 show the configuration of a 
prior art fuel gauge unit which is used in small multi-pur- 
pose single-cylinder engines (hereinafter called simply 
"engines"). Figure 3 is a plan view showing the main 
components; Figure 4 is a cross section taken along line 

A-A in Figure 3. 

[0003] In Figures 3 and 4. 1 is the fuel tank installed 
on top of the engine; it is made of synthetic resin, i.e. 
plastic, and welded. On the top of the fuel tank 1 are a 
fuel inlet, which has a cap 2 and a fuel filter 3. and a fuel 
gauge unit 4. The fuel gauge unit 4 comprises cover 
plate 6. which is made of a flat material; a gauge body 
7 formed from molded resin, which has a transparent 
window 7a; a guide cylinder 1 1 . which has a long hole in 
its bottom to guide the arm of indicator 12a; a cylindrical 
packing 8. which seals the guide cylinder; a shaft 9. 
which extends through both the aforesaid gauge body 7 
and tine guide cylinder 11 and holds both in place; and 
an indicator bearing 12. which is supported by the shaft 
9 so that it is free to rotate, and to which are fixed the 
indicator 12a and the float 12b. which sits on the surface 
of the fuel in fuel tank 1. 

[0004] In this engine, when fuel gauge unit 4 is 
mounted to the fuel tank 1 . it is pressed into the fuel tank 
with packing 8 around and in front of it. Cover plate 6 is 
placed on top of the gauge body 7. Tabs provided in 
appropriate places on the mounting surface of fuel tank 
Tengage in holes in the cover plate 6. While plate 6 .s 
being pressed onto the upper surface of gauge body 7. 
the tabs are heated to melt them into place. (Alterna- 
tively, holes may be provided in appropriate places on 
the mounting surface of the fuel tank 1 , and cover plate 
6 may be fixed in place by means of screws or rivets.) 
[0005] With the aforesaid fuel gauge unit 4, when the 
fuel tank 1 is full, float 12b will float and indicator bear- 
ing 12 will rotate. Indicator 12a, which is attached to the 
bearing 12, will move in the horizontal direction and 
point to the "F" on transparent window 7a, which indi- 
cates that the fuel tank is full. As the engine uses the 
fuel indicator 12a will move in thedownward direction in 
Figure 3. and when the fuel tank is empty. ind.cator 12a 
will point to the "E" on transparent window 7a which 
indicates that the fuel tank is empty. In other words the 
fuel gauge unit 4 allows the user to visually ascertain 
whether there is fuel in fuel tank 1 and how much fuel 

[0006] 5 As can be seen in Figures 3 and 4. fuel gauge 



unit4miiStbecyliridric ; alsomatitcanbesealedaga.ns 
the fuel, and the seal is constructed using PKtangS or 
O rings. Thus, when the fuel gauge unit 4 is installed on 
fuel tank 1. there is no way to control the direction of 
5 rotation of the gauge with respect to the fuel tank. 
[0007] This is why the prior art fuel gauge shown in 
Figures 3 and 4 has projections in given positions along 
its circumference, so that the gauge body 7 is asymmet- 
rical with respect to its center line. This requ.rement 
10 drives up the cost of fuel gauge unit 4. 

[0008] Furthermore, because the user must visually 
ascertain the level of the fuel in fuel tank 1 , the prior art 
fuel gauge must have a fuel scale (the aforesaid F or 
"E") engraved or printed on the top of gauge body 7 or a 
is separate plate with a scale must be made and installed. 
This drives up the cost of constructing the fuel gauge. 



Summary Of The Invention 

so [0009] The object of this invention is to provide a fuel 
gauge for a fuel tank with a simple configuration that will 
make it easy to control the rotational position of the 
gauge when it is f ixed to the fuel tank, that will have a 
simple and inexpensive fuel scale, and that will allow the 
25 fuel level to be determined with certainty. 

[001 0] To solve the problems described above, a first 
preferred fuel gauge embodiment for a fuel tank of the 
sort in which a bearing for an indicator connected to a 
float that sits atop the fuel in the fuel tank is supported 
30 by the gauge so that it is free to rotate. When the bear- 
ing rotates, the indicator connected to the bearing 
moves back and forth horizontally. The position of the 
indicator is correlated with a fuel scale, so that the quan- 
tity of fuel in the fuel tank can be ascertained visually. 
35 This fuel gauge is distinguished by the fact that there is 
a transparent window in the upper portion of the afore- 
said gauge which protrudes upward, and by the fact that 
there is a hole in the cover plate affixed to the fuel tank 
in which the protruding portion of the gauge fits. The 
40 surface of the protruding portion and the hole in which it 
fits may be square or elongated. 
[0011] A second preferred fuel gauge embodiment 
according to the invention is a fuel gauge described as 
the foregoing first preferred embodiment, but in which 
45 the fuel scale is provided on the cover plate, so that it 
corresponds to the position of the fuel indicator as 
viewed through the window. 

[0012] With this invention, when the fuel gauge is 
installed on the fuel tank, the protruding portion of the 
so gauge fits into the hole in the cover plate. The protrud- 
ing portion and the hole together form a rotation stop- 
per When they are f itted together, the rotational position 
of the gauge, that is. of the fuel gauge with respect to 
the fuel tank (or rather to the cover plate), is determined 
55 by itself, and they function as a rotation stopper. 

[0013] With this invention, then, there is no need to 
create protuberances or asymmetries in the gauge so 
that its rotational position can be determined, as is the 
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case with prior art gauges. When the protruding portion 
is fitted into the hole, the rotational position of the gauge 
is determined, and a reliable rotation stopper is created. 
[0014] Because the rest of the protruding portion of 
the gauge, i.e. the part of it not occupied by the window, 
is masked by the cover plate, it is easy to read the indi- 
cator, which improves the handling qualities of the 
gauge. 

Brief Description Of The Drawings 

[001 5] The invention will be described in further detail 
hereinafter with reference to illustrative preferred 
embodiments shown in the accompanying drawings in 
which: 

Figure 1 is a cross section of the essential parts 
near the mounting of a fuel gauge unit on a fuel tank 
which constitutes a preferred embodiment of this 
invention. 

Figure 2 is an exploded perspective drawing of the 
fuel gauge in the embodiment of Figure 1. 
Figure 3 is a plan view showing the main compo- 
nents in the vicinity where the fuel gauge unit is 
mounted on a prior art fuel tank 
Figure 4 is a cross section taken along line A-A in 
Figure 3. 

Detailed Description of Preferred Embodiments 

[001 6] In this section a detailed explanation of the pre- 
ferred embodiments of this invention will be given with 
reference to the drawings. To the extent that the dimen- 
sions, materials, shape and relative position of the com- 
ponents described in this embodiment are not definitely 
fixed, the scope of the invention is not limited to those 
specified, which are meant to serve merely as illustra- 
tive examples. 

[0017] Figure 1 is a cross section of the essential 
parts near the mounting of a fuel gauge for a fuel tank 
which constitutes a preferred embodiment of this inven- 
tion. Figure 2 is an exploded perspective drawing of the 
fuel gauge of Figure 1 . 

[0018] In Figures 1 and 2, 1 is a molded resin fuel tank 
which is mounted on top of an engine. On top of the fuel 
tank 1 are a fuel supply inlet with a cap 2 and a fuel filter 
3 and a fuel gauge unit 14. The fuel gauge unit 14 com- 
prises a cover plate 16, which is a molded plate; a 
gauge body 1 7, which is formed from a transparent syn- 
thetic resin and which has a window 17a; an interior 
guide cylinder 21 , which fits into the gauge body 17, and 
which has a long hole in Hs raised bottom to guide the 
arm of indicator 22a; a cylindrical packing 18, which 
seals the gauge against the fuel; a shaft 19, which 
extends through the gauge body 17 and the interior 
guide cylinder 21, and whose ends are anchored in 
place; and an indicator bearing 22, which is supported 
by the shaft 19 in such a way that it is free to rotate, and 



to which is fixed float 22b, which sits on the surface of 
the fuel in fuel tank 1 . 

[0019] There is a rectangular hole 16a in the cover 
plate 16. On the upper surface of the cover plate 16 are 

5 engraved the letters n E" and T", which serve as a fuel 
scale to indicate an empty or a full tank. There are two 
mounting holes 16b in the flange. On transparent win- 
dow 17a of the gauge body 17 are concave or convex 
level lines 1 7c, which correspond to the positions of the 

io W E M and "P engraved on the cover plate 16. 

[0020] On the upper surface 17d of gauge body 1 7 is 
a protruding rectangular portion 17b, which is elevated 
above the upper surface 17d by a fixed amount. The 
protruding rectangular portion 17b has dimensions 

75 which allow it to fit exactly into the rectangular hole 1 6a 
in the cover plate 16. The engagement of protruding 
rectangular portion 1 7b in hole 16a determines the rota- 
tional angle of the gauge body 1 7 and forms a rotational 
position. 

20 [0021] With this sort of engine, when the fuel gauge 
unit 14 is installed on fuel tank 1, it is pressed into 
mounting hole 1a of fuel tank 1 with packing 18 all 
around it. Gauge body 1 7 is then covered by cover plate 
16, and pins 1b, which are provided in appropriate 

25 places on the mounting surface of fuel tank 1 , engage in 
holes 16b in plate 16. While cover plate 16 is being 
pressed onto the upper surface of gauge unit 17, the 
pins 1b are heated to melt them into place. On the inner 
and outer periphery of the cylindrical portion of packing 

30 18, in the circumferential direction, are one or more 
rings 18a with a pyramidal cross section. The purpose 
of these rings is to assure the seal between fuel tank 1 
and fuel gauge unit 14. 

[0022] When the fuel gauge unit 14 is installed on fuel 
35 tank 1 , protruding rectangular portion 17b on the top of 
gauge body 17 is pressed into rectangular hole 16a in 
cover plate 16, and cover plate 16 presses against 
gauge body 17 to fix the fuel gauge unit 14 to fuel tank 
1. 

40 [0023] The engagement of the protruding rectangular 
portion 1 7b in hole 1 6a causes the gauge body 1 7 to be 
locked in the proper rotational position. When the por- 
tion of the gauge body 1 7 other than window 1 7a is cov- 
ered by cover plate 1 6, indicator 22a can easily be seen. 

45 [0024] In this invention, it is not necessary to provide 
tabs on the gauge body 1 7 or shape it in such a way that 
it cannot rotate in order to fix the rotational position of 
fuel gauge unit 14, as was required in the prior art. 
When protruding rectangular portion 17b of the gauge 

so body 17 fits into hole 16a, the rotational position is eas- 
ily determined. 

[0025] With this fuel gauge, when fuel tank 1 is full, 
float 22b rises to the surface, causing bearing 22 to 
rotate. Indicator 22a. which engages bearing 22, points 
55 to the "F" on cover plate 16 next to window 1 7a. As the 
fuel is burned, indicator 22a moves to the right. When 
fuel tank 1 is empty, indicator 22a points to the "E" next 
to window 17a. In this way the user can visually ascer- 
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tain whether there is any fuel in fuel tank 1 or how much 
fuel is left. 

[0026] As has been discussed above, with this inven- 
tion, when the fuel gauge unit is installed on the fuel 
tank, its protruding rectangular portion fits into a hole in s 
the cover plate, so it is held in the correct position with- 
out any further adjustment. The cover plate presses 
down on the gauge body to fix it to the fuel tank. This 
design has the effect of locking the orientation of the 
gauge body with respect to the fuel tank. There is no 10 
need, as was the case with prior art designs, to provide 
tabs on the inner periphery of the gauge or to make the 
engaging portions of the gauge asymmetrical. This 
allows a fuel gauge to be realized at lower cost. 
[0027] Because the portion of the gauge other than is 
the window through which the indicator is viewed is cov- 
ered by the cover plate, the indicator is easier to see. 
And because a scale which goes from "E" to "F" is 
engraved on the cover plate, no extra plate for markings 
on it is needed. This also contributes to lowering the 20 
cost of the gauge. 

[0028] The foregoing description and examples have 
been set forth merely to illustrate the invention and are 
not intended to be limiting. Since modifications of the 
described embodiments incorporating the spirit and 25 
substance of the invention may occur to persons skilled 
in the art, the scope of the invention should be con- 
strued broadly to include all variants falling within the 
appended claims and equivalents thereof. 

30 

Claims 

1 . A fuel gauge unit for visually indicating a quantity of 
fuel in a fuel tank (1), said fuel gauge unit compris- 
ing: 35 

a gauge body (17) having an elongated, 
upwardly protruding upper portion (17b) which 
forms a transparent window (1 7a); 
an indicator (22a) supported on said gauge 40 
body (17) so as to be freely rotatable and hori- 
zontally movable; 

a float (22b) which floats atop the fuel and 
which is connected to said indicator (22a); 
a cover plate (16) affixed to said fuel tank (1) 45 
and covering said gauge body (1 7), said cover 
plate having an aperture (16a) therein through 
which said indicator (22a) can be visually rec- 
ognized; 

said elongated protruding portion (1 7b) of said so 
gauge body engaging in said aperture (16a) of 
said cover plate (16) to stop the fuel gauge unit 
from rotating relative to said tank (1). 

2. A fuel gauge unit according to claim 1 . wherein said ss 
cover plate (16) is provided with a fuel scale, and 
said transparent window (1 7a) has a level line (17c) 
corresponding to said fuel scale. 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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